Appendix C

Data Completion Diagrams for
CFA-1931 and CFA-1932
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Page: 1 of 3

. CFA-1931 )
WEI:L NAME: . Driller- Pynatec/Rosario,Jensen Todays Date; 1/18/05
Facility: CFA Landfill G. Oberhansley,D. Bates,
Well Type: Monitor-Vapor extraction Geologist:_E. Whitmore /N. Wind  \zo400 | ayel: 484
Well Status Active ) . 1118/05
Year Drilled: 2004 Drill Method: Air Rotary Water Level Date: " ="~
Total Depth __566' Drill Fluid:_ Air/Water 1"stainless

stee!
Drilling Start Date  12/8/04  Drilling End Date 12/15/04 Water Level Access: F2-7-494.2

Elevation:_(29 BC)
Complete Start Date  12/15/04Complete End Date 1/18/05

i . X Natural Gamma Neutron Gamma Gamma Caliper
Completion Depth: 920" API-GR APIN cPs INCH
Long signal Short signal
FEET FEET 0 450 0 3500 0 80000 160000
0- 0 0. [Pl I LI 0
0-3 Surface sail (loess), silty-clayey sand (SM),
S i light yellowish-brown (10 X) sllghﬂy molst loose grain 12.5" CARBON STEEL SURFACE CASING 3' STICKUP
3-20 Sil d 1 (G h-b 10YR 5/2 Il pebbl le«—— 16.5" BOREHOLE
B Ot Tana Srae S Sreyighbrown ) SRl BB = - -
17

- — 20 23 Sllr}g sand (SM), fine-coarse grain, sub-angular to sub-rounded,

in, grayish-brown (10YR'5-2), slightly moist X

23—25 Siltg cla sand (SM-: Scznveg fine fo fine grained, olive brown 23
BBV 43, 160S% gran, shghﬂy

25-40 Basalt, vesicular,_aphanitic, very fine crystalline,
dark reddish-gray (10R 3/1), dry

6.5" STAINLESS STEEL CASING 2'6" STICKUP

NEWN
N

40-50 Basalt, vesicular, aphanitic, very-fine crystalline, gray-dark gra:
(GLEY 1 5/N-4/N), Tractured 48-50 ft bls, dryry ey =y

LN 4 50-58 Interbed, sil sand_&SV\k?ﬁreddish-brwn 5YR 4/4), very-fine to
medium grain, loose grai -angular to sub-} ounded “slightly moist
— 5861 Silty sand S with small pebble gravel (Gl fine to coarse
slandlye owish-! \MBYR 5/6), st?b—ang ar to s b{ound d, loose grain, q&—— 15" BOREHOLE - — =
\_slight
61-75 Basalt vesicular, aphanitic, verg -fine crystalline, gray (GLEY1 5/N),
- i PR S S RERS e -
oW 0 yellow clay medium to low r r
| Elastlcw?y \Eght%% ¥ Y

r 75-90 Basalt sll htly vesicular, very-fine crystalline,
31y (GLEY 1 5M), siightty maiet T e oY

100 1= 90-120 Basalt, massive, very-fine cr\{) stalline, gray (GLEY 1 6/N), 100 100 ~100
dense, fractured from 112 to 115 ft bls, dry

120-131 Basalt, masstve slightl veslcular very-fine crystalline,
Gray (GLEV SINCORY, derse, 4 P IneCh

AS BUILT LEGEND

BENTONITE
(HOLE PLUG)

CEMENT r *

SAND

GRANULAR BENTONITE ~150 150 1150
(CASING SEAL)

SLOUGH

131138 Interbed, sity-clayey sand (SM-SC) brown (7.5YR 5/2)
S |°| s soft loose grain, very-fine grain, sub-rounded, slightly moist
| 138-140 Basalt, vescular aphanitic, very-fine crystalline, gray (GLEY1 5/N),
- S I — fractured, slightly m:
140—142 Imel‘oed %Hf\el c\a\(e sand %M SCA st]ro? own (7 5YR 4/6), soft
oosegr‘am very- -rounde:
142-150 Basalt, vesmular aphamtlc gray (GLEY1 /N) fractured slightly moist

1?&@18:%?)“5 yf’r;“e) ctf;mngs), aphanitic, very-fine crystalline, black

150 -

INEER

160-170 Basalt, vesicular, a#)hanmc black (GLEY 1 3/N), slightly moist,
fractured from 160 to 163 ft bls, slightly moist

179 /]

170-190 Basalt, (very-fine cuttings), aphanitic, black-gray, slightly moist 4 L = L
A

\

N
WO\ N\
NN\

\

190-205 Basalt, vesicular, black, cuttings becoming larger, dry

200 |- / | 200 200 |- | 200

\

205-230 Basalt, massive, light-gray, very-fine cuttings, dry

7
230-250 Basalt, massive, light-gray, very-fine cuttings, slightly moist /// /

LITHOLOGY
250 " - =250 250 =250

continued on page 2 Basalt continued on page 2

SM Silty sands, sand-silt mixtures
SM/SC Silty, clayey sand,
sand-silt-clay mixtures

SW Well graded sands, gravelly
sands

Hﬁ@@
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Page: 2 of 3

WELL NAME: _CFA-1931

Natural Gamma Neutron Gamma Gamma Caliper
API-GR API-N cPS INCH

Long signal  Short signal
o - 6 56 0 3500 0 80000 160000

50 - 250 050 _ EENREEEN L1l L1111 250
250-255 Basalt, aphanitic, black, slightly moist A
255-259 Interbed/clnder zone, (SM) brownish-red silty sand mixed with
L basalt ci /
A
/

4
/
V.
259-275 Basalt, vesicular/rubbleffractured, brownish-gray to dark gray, dry Z, /
/

275-300 Basalt, vesicular/rubbleffractured, brownish-gray to dark

g
? 65" STAINLESS STEEL CASING
L gray, slightly moist, very soft from 298 10300 ft bis 200 L4

Note: 290-303.5' = — =
8X12 Colorado Sllca Send
. . | Vaporport 295-300

300 [ — | 1111 ~300 300 - - 300

300-310 Basalt, vesicularfiractured, brownish-gray to dark gray, 303.5'
aphanitic

r&— 15" BOREHOLE — — =

310-326 Basalt, slightly vesicular, dark gray, very-fine crystalline,
aphan?tlc ractured, J 9EY, e 8

\

[ 326-335 Basalt slightly vesicular, dark gray (GLEY 4/N), very-fine
~ crystalline, dry

T 335-338 Basalt, vesicular, very-fine crystalline, dark r'«? lY GLEY 4/N),
| “some sloughirig sediment in fetums, ‘dnller notes fr d/rubble zone

AS BUILT LEGEND r " r
"//] BENTONITE L 350 350 - L 350

(HOLE PLUG)

CEMENT

SAND r r r
7] GRANULAR BENTONITE

(CASING SEAL)

-7 sLousH B B [

r 338-346 Basalt, slightly vesicular, very-fine crystalline,
dark gray (GLEY % 3’ eny-fine cryst

[ 346-. 350 Basalt masslve/dense fine crystalline, 5% subhedral
i olivine < Tmm; dry

350-364 Basalt, dense, diktytaxitic, fine crystalline, 5% subhedral
olivine < Imm dark gray (GLEY 4/N), dry

350 [

364-376 Basalt, as above, <5% anhedral to subhedral olivine, begin
[~ drilling with water at 366 bls

INHEN

reddish-yellow ( 7 5YR 6/6) to brown (7.5YR 4/3), very poor refumns

386-390 Interbed, da5y ﬁsllt/sﬂ Cl {SM SC), fim, low to medium
7% p\astgnty l%rown Y oor fretums, some interbed intermixed

390-396 Basalt vesmu!ar very- ﬁne crystalline, dark gray (GLEY1 4/N),
| “some sloughing sediment in retums

| 396-400 Basalt, dense, fine-crystalline, dark-gray (GLEY 1 4/N)

400-410 Basalt, as above, returns are fine powder with basalt fragments,
fraciures noted at 404 ft bls

N

400 F - 400 400 + - 400

AA2RIIIIITTIIMNININNN

[ 410-415 Basalt, Sllgh(% vesicular (10%), fractured, fine-crystalline,

1__ dark gray (GLEY

415- 424 Basalt veslcular/ﬁ'adured fine crystalline, dark gGLEY’I 4/N)

[ 1o dusky-red (10R 2 5/2), slightly weathered, mindr amol o lay in
returns, brown (7.5YR 4/4)

NN

424-433 Basalt, vesicular, fine-crystalline, dark gray (GLEY 1 4/N)

NN

433-440 Basalt, dense, dark gray (GLEY 1 4/N)

{ - — 440-443 Basalt, vesicular, fractured, aé)hanmc dark gray (GLEY 1 4/N),

S ey Inlinge, N e ity weath d, dark 448
esicular, rul aphanitic, sli weathered, dark gra:

\todarkred(ﬁ)% &é . p ghtly gray

450 Mrﬁa‘é}ég Ig;g\?ﬁﬁ s{\(l% sand (SM), fine-grained, dark 450"

\446-453 Basalt, veslcular rubbly, fractured, aphanitic, dark
L gray (GLEY1 4/N), minor clay ifillings, brown (2.5YR 4/4)
\453-460 Basalt, dense, fresh, aphanitic, dark gray (GLEY 1 4/N)
-463 Basalt dense, fresh, fine crystalline, minor subhedral
mm

3\8" HOLE PLUG
BENTONITE CHIP

7
%
2
7
7,
;/
?
7%
376-386 Interbed, (ML cl/g)ey -silt, firm, low to medium plasticity, %
2
/e
%
%
2
%

NN

450 450 - 450

Note: 450-543.5'
6X9 Colorado Silica Sand

r ine <1 Vapor port 470-475' r r [
3-470 Basalt, vesicular, aphanitic, dark gray (GLEY1 4/N) @ 4‘95116;1 lg/\besl .. 1931-VP-470-475
= 470-478 Basalt, vesicular, aphanitic, slightly weathered, L4 # 1" Stainless steel water-level = - L
reddish-black {10R 5/1)

access line IJ

6.5" STAINLESS STEEL r [ -
SCREEN INTERVAL
480-520'

478-485 Basalt, vesicular, fractured, aphanitic, minor clay
L infillings, yellow-brown (2.5YR 4/4)

485-525 No retums, rubbly/fractured basalt is inferred

=500 500 - — 500

LITHOLOGY continued on page 3
Eﬁﬁjﬂ Basalt
SM Silty sands, sand-silt mixtures

ML Inorganic silts, clayey silts with
[I:ﬂ slight plasticity

500 - continued on page 3

V{4 SMISC Clayey silt/Silty clay
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WELL NAME: _ CFA-1931

Natural Gamma Neutron Gamma Gamma Caliper
API-GR API-N CPS INCH
Long signal Short signal
FEET FEET g 450 0 3500 0 80000 160000
500 500 500 LLL Ll N B [ A 500
L | Grunfos pump, Top 505'
. Intake 506.9'-507.0'
|- Bottom 510.1' [ - { =
Riser 1.25 " stainless steel
= 520' : = = =
— l«<—— 15" BOREHOLE
= 525-540 Basalt, vesicular, fractured/rubbly, dark gray (GLEY 1 4/N), = = =
clay infilings, light brown (2.5YR 4/4), coarse clittings
[ [ 540-545 Basalt, as above, less amounts of clay infillings 543.5' [ [ [
545-550 Basalt, massive/diktytaxitic, no fractures or clay infillings 548'
550 - — 550 550 - - 550
| 53&%3%?2@?:1( ng&uka/a)framured, red-brown, minor clay infillings, \— : Dy 10" BOREHOLE | | |
L TD 566" L L L
600 600 600 - , - - 600
= LITHOLOGY AS BUILT LEGEND = = -
| [T sasat 777) BENTONTE | | i
CEMENT
L SAND L L L
GRANULAR BENTONITE
(CASING SEAL)
[ k.~ sLoucH = L i
Sub Pump 12.8" Carbon
650 650 650 |- : ) 600V 4 e Steel Casing | 50
w/4Prong Plug
L L [ . Down hole [
instrumentation view
700 - 700 700 - - - 700
750 - - 750 750 - - 750
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WELL NAME: _CFA-1932

Facility: CFA Landfill

Well Type: Monitor-Vapor extraction
Well Status __ Active

Year Drilled: 2004

Total Depth __548.5'

Drilling Start Date 12/18/04 Drilling End Date 12/21/04

Complete Sta

Completion

1t Date 12/21/04Complete End Date 1/18/05
Depth: 528'

Driller; Dynatec/Rosario Jensen

G. Oberhansley
Geologist:_D. Bates/N. Wind

Drill Method: Air Rotary
Drill Fluid:_AirWater

Elevation:_(29 BC)

Page: 1 of 3

Todays Date; 1/27/05

Water Level: 4909

Water Level Date: 805

1"stainless

stee! ,
Water Level Access: *2.7-4955

50 -

100 -

150 -

200 -

250+

0-3 Surface soll, silty-clayey sand (SC-SM), light
)/ [ /l_ yellowish-brown (10YR 6/4), loose grain, dry to slightly moist
3-10 Silty-sandy gravel (GM), grayish-brown (10YR 5/2),
small pebble, rounded, loose grain, slightly moist to dry

| 10-15 Basalt, vesicular, aphanitic, dark reddish-gray (10R 3/1), dry

15-25 Basalt, very-fine cuttings (powder), light gray, slightly moist

25-36 Basalt, powdered cuttings, light gray, with few dark gray
vesicular chips, dry

36-54 Basalt, vesicular, fractured, aphanitic, dark gray, dry

54-70 Interbed, silty sand with minor gravel (SM), red-brown,
slightly moist

70-95 Basalt, vesicular, fractured, aphanitic-very fine crystalline,
very dark gray (7.5YR 3/1), slightly moist

m95-100 Basalt, slightly vesicular, fractured, very fine crystalline, very
|__ dark gray (GLEY1 3/N), slightly moist

100-110 Basalt, massive, very fine crystalline, few olivine crystals, dry

110-133 Basalt, massive, dense, ver%-f\ne crystalline, gray (GLEY1 5/N),
dry, begin drilling with water at 128 ft bls

Tr)y 33-135 Interbed, silty-clayey sand (SC-SM), reddish-brown, loose grains

—135-149 Basalt, vesicular, fractured, aphanitic, dark gray
149-153 Basalt, highly-vesicular scoria/rubble, oxidized, dark
+— gray/reddish-brown (2.5YR 2.5/1)

153-162 Basalt, vesicular, fractured, aphanitic, dark gray/reddish-black
(5YR 3/1to 2.5YR 2.5/1)

162-175 Basalt, as above, with calcite infillings

175-190 Basalt, vesicular, very fine crystalline, aphanitic, very dark
gray (10YR 3/1)

[~ 190-194 Basalt, vesicular, aphanitic, very dark gray (10YR 3/1) to
reddish-black (S5YR 3/1)

194-203 Interbed, silty-clayey sand (SC-SM), reddish-brown to orange,
soft, loose grain

203-216 Basalt, vesicular, fractured, aphanitic, dark gray

216-234 Basalt, massive/diktytaxitic, aphanitic, light gray

234-251 Basalt, vesicular, fractured, aphanitic, dark gray
LITHOLOGY
EEH Basalt

El_iﬁ SM Silty sands, sand-silt mixtures
SM/SC Silty, clayey sand,

m sand-silt-clay mixtures
SW Well graded sands, gravelly
B ®® sancs

continued on page 2

GM Silty gravels,, gravel-sand-silt
u:ﬂ mixtures

7 (€&—— 15" BOREHOLE

\

\

2.5" CARBON STEEL SURFACE CASING 3' STICKUP

1
% .‘
10 / 16.5" BOREHOLE

/ 6.5" STAINLESS STEEL CASING 2'5" STICKUP

~100

(HOLE PLUG)
] cEMENT
SAND

(CASING SEAL)

SLOUGH

g AS BUILT LEGEND
BENTONITE

GRANULAR BENTONITE ~150

~243'

continued on ;;ag.e 2

< é Note: 243- ?

8X12 Colorado Silica Sand

200

=250

FEET

50 -

100 -

150 -

200 -~

250+

Natural Gamma
API-GR

Neutron

Gamma Gamma
API-N CPS

Long signal Short signal
3500 0 80000 160000

LI

Caliper
INCH

100

150

200

=250
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Page: 2 0of 3

WELL NAME: _ CFA-1932

Natural Gamma Neutron Gamma Gamma Caliper
API-GR API-N CPs INCH
Long signal  Short signal
FEET EEET 0 400 0 3500 0 80000 160000 0 35
250 - ! [ 251-253 Basalt, slightly vesicular, few fractures, dark gray L e va ort 955,260 230 250 - 2350
b4 B por p
L 253-262 Basalt, massive/diktytaxitic, aphanitic, light gray N o " 1932-VP-255-260 L L L
[ AR ;2 -267"
_262-267 Basalt, vesicular, fractured, aphanitic, dark gray . . : g;tgebélozrgzio Silica Sand
/// A
L 267-293 Basalt, massive/diktytaxitic, aphanitic, light gray ;/’ L L L
// 6.5" STAINLESS STEEL CASING
I 217 I I I
_293-300 Basalt, vesicular, fractured, aphanitic, dark gray //// //
B — o 300 300 |- - 300
300 300-309 Basalt, massive/diktytaxitic, aphanitic, light gray /
- /
— 309-313 Basalt, vesicular, fractured, aphanitic, dark gray /’ '/ 1€&—— 15" BOREHOLE = = =
(- "/ /
7l 7
[ 313-327 Basalt, massive/diktytaxitic, aphanitic, light gray ’Q/ ,/j [ - -
1 / v/
[ 327-331 Basalt, vesicular, fractured, aphanitic, dark gray ¢ // <
[ [ 331-334 Basalt, massive/diktytaxitic, aphanitic, I\g‘ht gray $ [ [ [
334-336 Interbed, silty-sand (SM), red-brown, with minor gravel less than /
i Va"across, ré
— Vi - b |-
| g ) AS BUILT LEGEND
336-343 Basalt, vesicular, moderately fractured, aphanitic, dark gray 7 m BENTONITE
- L e g ¢ 4 V) BENTON 350 350 - 350
343-360 Basalt, massive/diktytaxitic, aphanitic, light gray / l:l CEMENT
/
[ 360-365 No returns, basalt, as above, inferred /// SAND [ [ [
— / @ GRANULAR BENTONITE
/ /, (CASING SEAL)
[~ / v/ 4 I~ [~ I~
365-383 Basalt, massive/diktytaxitic, aphanitic, light gray # 7 SLOUGH
[ "/ // L L [
| 383-386 Basalt, vesicular, fractured, aphanitic, dark gray, minor ’/
i— pale-yellow clay infillings g /
[ 386-400 Basalt, massive/diktytaxitic, aphanitic, light gray AN [ [ [
400 — ¥ ? - 400 400 + - 400
— 400-425 Basalt, slightly vesicular/massive, dark gray (GLEY 1 4/N), 77 , I~ I I~
very-fine crystalline, dense L %
L / g4 L s L
i 7l
7
= 425-440 Basallt, slightly vesicular, dark reddish-gray (10R 3/1), very-fine g — [~ =
crystalline, oxidized fracture surface £4
'/ /
 — v I = |-
: . /
440-460 Basalt, massive, dark gray (GLEY1 3/1), very fine crystalline /
450 o e fineey . - 450 450 |- - 450
455' L
", 7| Vapor port 465-470'
L A 1932-VP-465-470 L L L
460-490 Basalt, vesicular, fractured, dark gray, aphanitic, minor 1
pale-yellow clay infillings
= 3 1" Stainless steel water-level = = =
Water level | * i
@ 490.9 1/18/05 H access line
| v b Note: 456-~533
490-495 No returns, basalt, as above, inferred 4955 |+ ad. - sg?gxﬁ:sssmgiggfd
_49|5-5Q(i_”8_asalt, vesicular, fractured, aphanitic, minor pale-yellow I Tin SCREEN INTERVAL
L |__clay infilings - B=oc. 485525 L L L
500 continued on page 3 continued on page 3 500 500 500
LITHOLOGY

Eﬁfﬂ Basalt
SM Silty sands, sand-silt mixtures

ML Inorganic silts, clayey silts with
I:Eﬂ slight plasticity

35



WELL NAME: _ CFA-1932

Page: 3 0of 3

FEET
500 500
Grunfos pump, Top 506.9'
Intake 508.8'-509.1'
{ = Bottom 512 [
Riser 1.25 " stainless steel
L 500-540 Basalt, massive/diktytaxitic, aphanitic, light gray 505" [
) l«<—— 15" BOREHOLE
533" [
r [ 540-543 Basalt, vesicular, fractured, aphanitic, dark gray - g)((nfz (Efzi'?rf:osglica Sand ~
543-548.5 Basalt, massive/diktytaxitic, aphanitic, dark gray o
550 TD548.5' 550
600 —600
= LITHOLOGY AS BUILT LEGEND =
Basalt
| [T 77} RETONTE i
CEMENT
L SAND L
GRANULAR BENTONITE
(CASING SEAL)
B SLOUGH B
650 [ 650
700 700
750 — =750

FEET
500 -

550 -

600 -

650 -

700

750 -

Natural Gamma
API-GR

Neutron
API-N

Gamma Gamma
CPS

Longsignal Short signal
0 80000 160000

0

Caliper
INC?H

Sub Pump
600V 4 Wire
w/4Prong Plug

1932.vp  1932-VP
465-470  255-260
0 o

12.5" Carbon
Steel Casing

. Down hole
instrumentation view

36
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550

600

650

700

750



Appendix D

Project Photos of CFA-1931 and CFA-1932
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Figure D-1. Dynatec’s dual-rotary drill rig (Foremost DR-24) and accessory equipment used for drilling
CFA-1931.

== X

Figure D-2. Dynatec’s dual-rota

ry drill rig (Foremost DR-24) and accessory equipment used for drilling
CFA-1932. Note: Hurricane 755 vacuum (set above frac tank) was used while drilling surface soils and
gravels.
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